THE RARER ELEMENTS.
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salts on being heated. Solutions of indium salts color the
flame violet and give a characteristic flame spectrum.
Estimation. Indium is generally determined as the
oxide (In^Os), obtained by ignition of the hydroxide, or as
the sulphide (111283), obtained by precipitation with hydro-
gen sulphide in the presence of sodium acetate.
Separation. The separation of this very rare element
from those elements with which it is usually associated is.
treated under extraction.
EXPERIMENTAL WORK ON  GALLIUM AND
INDIUM.
Experiment i. Extraction of indium and gallium from
the leady residue from purification of zinc (approximate com-
position, Pb 95.6%, In and Ga 3%, Zn 1.2%, Cu traces).
Dissolve the sample in a small amount of a mixture of
strong nitric acid and water in equal parts, warming to
aid solution. Evaporate to dryness, finishing the evapora-
tion on a steam bath. Treat the dry residue with enough
sulphuric acid (i-i) to precipitate lead sulphate completely;
warm, filter, and wash with a little sulphuric acid (1-3).
To the filtrate add ammonium chloride and ammonium
hydroxide to alkalinity, and boil. Filter off indium hy-
droxide and gallium hydroxide and wash. Dissolve this
precipitate in a small amount of hydrochloric acid, evapo-
rate to a few cubic centimeters, and test in the flame and
before the spectroscope for indium. To separate gallium
treat this solution with a slight excess of sodium hydroxide
and warm. Wash the residue, dissolve in hydrochloric acid
and test again for indium. To the filtrate add hydro-
chloric acid to acidity and potassium ferrocyanide. Gallium
ferrocyanide is precipitated.
Experiment 2.  Formation of indium hydroxide (In(OH) 3).
(a) To a drop of a solution of an indium salt add ammo-
nium chloride and a mmonium hydroxide and boil. Note the
precipitate of indium hydroxide and its insolubility in excess.